Abstract -This paper presents the traditional ecological knowledge system (TEKS) of the Matigsalug tribe in mitigating the effects of dengue and malaria in the hinterlands of Marilog District, Davao City, Philippines. Dengue fever and malaria are prevalent in the area during the rainy season. The Matigsalug people are otherwise known as "river people" as they have been occupying the banks of the Davao River. Participants in the study were the tribe's herbalists, healers (Babaylan), elders, and tribal leaders (Datu or male chieftain and Bai or female chieftain). This inquiry finds that the Matigsalug tribe people heavily practice TEKS in managing natural disasters especially the dreadful dengue and malaria fever. The tribal community sees the essential role of ecological balance in reducing the risks and mitigating the effects of proliferation of diseasecarrying mosquitoes. They commonly use homemade lemongrass preparations in lotion and smoke forms to deter mosquitoes. They command their children to stop catching 2011 ISSN: 2094 and playing with spiders and frogs. They view the role of these organisms very important in keeping the spread of mosquitoes at bay. The tribal people conduct community cleaning of river bank and backyard at regular intervals during the rainy season.
have strong sense of oneness in preserving their culture despite the influx of modern technology and knowledge.
One of the most serious problems confronting the Matigsalug community in Marilog District today, aside from extreme poverty, is the onslaught of dreadful diseases like dengue and malaria. In a press conference, Health Secretary Enrique Ona said 183 of the 645 suspected cases have tested positive for malaria in Village Gumitan in the area. One has died from the mosquitoborne infectious disease, he said.
Since then, anti-malarial drugs and medicines have been sent to the area such as boxes of coartem and quinine ampoules. Secretary Ona urged the public to employ mosquito-repellent products as well as invest in mosquito nets in order to avoid the disease. Marilog District is about 60 kilometers from Davao City and is "essentially" filled with forest trees, which are common breeding grounds for malaria-carrying mosquitoes (Laxa and Zaldivar, 2010) .
Malaria is spread by the Anopheles mosquito. Unlike dengue, malaria is not predominantly found in urban areas. Malaria and dengue are usually not found in the same locations. Both also share some similar symptoms such as fever, joint pains, occasional nausea, and a couple of others, but the characteristic symptoms of each disease represent the biggest difference. With its classic rash, the symptoms of dengue fever do not resemble malaria in the slightest. Instead of a rash, malaria is most commonly recognized by its cycles of sudden chills, shaking, and fever (Ibid).
Mayor Duterte in her State of the City Address (2010) declared that the city government has significantly controlled the number of dengue cases with heightened awareness of the people and the involvement of the village officials to institute measures to combat dengue. She said that the villages shall always endeavor to continually conduct the daily "4 PM Clean-up Drive", with the emphasis that it must be developed into a habit. Malaria incidence is brought under control by the Tropical Diseases Team and other border operations in Villages Malabog, Malamba, Salapawan, Gumitan, and Tapak.
Despite the massive campaign of the Davao City Government and the Department of Health for people to adopt the safe strategies and schemes of fighting these mosquito-borne diseases, the Matigsalugs still practice their traditional ways of mitigating the dreadful effects of the diseases.
OBJECTIVES
This study aims to describe the extent of dengue and malaria outbreak in Marilog District, Davao City. Alongside with this inquiry, the paper also examines the traditional ecological knowledge systems (TEKS) of the tribe Matigsalugs in mitigating the effects of mosquito-borne diseases.
FRAMEWORK
Traditional ecological knowledge (TEK) refers specifically to all types of knowledge about the environment derived from the experience and traditions of a particular group of people. TEK is, nonetheless, a problematic descriptor of that knowledge. By using the term "traditional," one risks implying a static or archaic form of knowledge that is inherently non-adaptive, whereas the acute observations and sophisticated knowledge that some aboriginal people have of their environment are both evolving and current.
Increasingly, the published scientific literature and the convening of conferences and workshops reflect the growing awareness that there is a legitimate field of environmental expertise known as traditional ecological knowledge. For about a half century anthropologists and some animal and plant taxonomists (e.g., Mayr et al. 1953:5) have recognized the accuracy with which various non-western peoples have identified different species; indeed, such "folk-taxonomies" include more than just those food or medicinal species having obvious practical utility. The comprehensiveness of the taxonomic system suggests that the extent of traditional knowledge may be quite profound, and that, indeed, taxonomy is important (as in the biological sciences) as the basis for building extensive systems of knowing about nature (Freeman 1999) .
Dengue
Dengue fever (DF), the most important arboviral disease affecting humans, is an increasingly significant cause of morbidity and mortality in tropical and subtropical regions around the world. Over half of the global human population lives in areas of risk, and more than 100 countries are experiencing DF and/or dengue hemorrhagic fever (DHF) epidemics in the early 21st century (Guha-Sapir and Schimmer 2005 The disease is endemic in the Americas, southeast Asia region (SEAR), western Pacific region (WPR), Africa, and the eastern Mediterranean, with the major disease burden falling into the first three regions (Guzman and Kouri 2002; Renganathan et al. 2003) . During outbreaks, emergency vector control measures can also include broad application of insecticides as space sprays using portable or truckmounted machines or even aircraft. However, the mosquito-killing effect is transient, variable in its effectiveness because the aerosol droplets may not penetrate indoors to microhabitats where adult mosquitoes are sequestered, and the procedure is costly and operationally difficult. Regular monitoring of the vectors' susceptibility to widely used insecticides is necessary to ensure the appropriate choice of chemicals. Active monitoring and surveillance of the natural mosquito population should accompany control efforts to determine program effectiveness (WHO 2010).
Malaria
According to WHO (2011) , malaria is caused by a parasite called Plasmodium, which is transmitted via the bites of infected mosquitoes. In the human body, the parasites multiply in the liver, and then infect red blood cells. Symptoms of malaria include fever, headache, and vomiting, and usually appear between 10 and 15 days after the mosquito bite. If not treated, malaria can quickly become life-threatening by disrupting the blood supply to vital organs. In many parts of the world, the parasites have developed resistance to a number of malaria medicines.
MATERIALS AND METHODS
The technology of participation was used in this study specifically the Participatory Rural Appraisal (PRA) method. This approach enabled the Matigsalug to share, enhance, and analyze their traditional ecological knowledge systems and practices. This meant learning from them directly on the site; flexible use of methods; offsetting biases by being unimposing, and facilitating investigation, analysis, presentation, and learning from the Matigsalug themselves, so that they present and own the outcomes and also learn; and lastly, sharing of information and ideas between them and the researcher, and among other stakeholders. Proceedings of this inquiry were referred to the community representatives (majority were Matigsalug women/ wives and Babaylans) in the subsequent data gathering methods.
Data triangulation method was employed to validate the use of these PRA sequences. It included a mix of structured interview questionnaire, focus group discussion, direct observation, and data validation through key informants' interview. For many researchers, data triangulation is used largely to describe multiple data collection technologies designed to measure a single concept or construct.
Primary data and information gathered were analyzed qualitatively and quantitatively. Secondary data were taken from the local government unit concerned to supplement primary data.
Data Gathering Procedures
In this study, several data gathering procedures have been undertaken such as but not limited to the following: Survey Questionnaire. This pertains to seeking direct responses from the respondents through the use of structured questions. An orderly and carefully prepared questionnaire was done to gather valid data.
Key Informant Interview (KII)
. This is carried out with interview guides that list topics and issues to be discussed in an individual session (Kumar 1996) . In this study, this was used to validate the data gathered through the survey questionnaire.
The criteria for selection of key informants were as follows: Knowledge of and experience on the topic/concern under investigation; bonafide residents with direct concern on health in the community; trustworthiness and credibility and; willingness to participate Focus Group Discussion (FGD). This was done to discuss specifically the special topics/concerns that came out from the survey and reinforce the key informants' interview results in a buzz or group session. The focus group Traditional Ecological Knowledge System of the Matigsalug Tribe in Mitigating the Effects of Dengue and Malaria Outbreak M. G. Gascon members were carefully selected based on the criteria as follows: Groups may be heterogeneous or homogenous in composition; groups are able to participate in group discussion; group members have knowledge on the subject of discussion; and they have similar background or knowledge.
Direct Observation. This technique was used within days or weeks. The purpose of this technique was to observe the traditional ecological knowledge systems and practices of the people in the community relating to mitigating the dreadful effects dengue and malaria. Table 2 shows the different medicinal herbal plants used by the Matigsalugs in Marilog District to deter dengue and malaria-carrying mosquitoes. The FGD participants confirmed the reliability and effectiveness of these common herbal plants they use to cure dengue and malaria diseases. These plants grow abundantly either in the forest or right in their backyard gardens.
RESULTS AND DISCUSSIONS

Medicinal Herbal Plants Used
The information regarding the efficacy of a particular herbal plant usually emanates from testimonies of elders who have tried and proven the herbal plant's "therapeutic" wonders. The elders therefore are very influential in the current extent of use of the Matigsalugs of these herbal plants. The curative effects of the herbs were tested by traditional healers on their patient on a tryand-error basis. The knowledge and skills on the curative application of any given herbal medicine has been handed down from generation to generation (DOH 2008) . The Babaylan-participants to the FGD confirmed that most of these herbal plants especially lagundi, hilbas, and mayana are planted in their backyards to ensure enough supply for use whenever the need arises. Most of them they said, share these plants to other members of the tribe.
During the in-depth interview with the Matigsalug mothers, they said that they are fond of planting these medicinal plants in their gardens as these also serve as ornamentals with their different bright colors. They said their elders always recommend making their gardens and surroundings colorful and beautiful to keep away bad spirits, pestilence and pests in the farm. Table 3 shows the various medicinal herbal oils and other oil-based mixtures used by Matigsalugs in Marilog District, Davao City to cure certain minor ailments.
Medicinal Oils and other Oil-Based Mixtures
The FGD participants confirmed the heavy use of Matigsalugs in Marilog District of these coconut oil-based medicinal herbal mixtures. They narrated that these mixtures are generally applied topically to the affected areas. Commonly, the babaylan (folk medicine man or woman) prepares these mixtures during Holy Week or during high noon of Good Friday. This practice adheres to the traditional Filipino superstitious belief in anting-anting (talisman). The FGD interactions revealed that elders are highly regarded by younger generations as experts in this field due to their vast experience in home remedies. 
Herbal Oils Method of Use
Lemongrass with Pure Coconut Oil
Apply liberally to the exposed body parts (including hair/head) in the morning and evening
Madre de Cacao (Gliricidia sepium) plus pure coconut oil
Apply liberally to the exposed body parts in the morning and evening Pure coconut oil with "36 roots from the forest"
Apply liberally to the exposed body parts in the morning and evening (for children only)
Tubli (Derris elliptica benth) plus coconut oil
Boil the plant and mix with the coconut oil then apply to the abdomen area
Combined Modern and TEK Practices
The tribal Matigasalug communities in Marilog District also take heed of the campaign of the Davao City Government's "4 o'clock Clean Up" Drive. Under the program is the massive conduct of community cleaning especially in the residential areas. Mothers and children sweep their grounds; plant ornamental and medicinal plants (usually lemongrass) while the gentlemen cut grasses and clean their community canals. However, this practice is only very common in areas near the community's center.
Most of the Matigsalugs in Marilog live in highly remote and heavily dispersed locations. They live in the hinterlands along creeks and rivulets. According to the FGD participants, most if not all, of dengue and malaria morbidity cases come from the area. They account this fact to the absence of community cleaning which they say is not being done in far-flung areas. In these areas they say, people burn leaves and branches of trees during early morning and late afternoon. The burning of leaves almost always includes fresh and matured leaves of lemongrass to keep mosquitoes at bay away from their houses and children.
Most of the Matigsalug mothers gather lemongrass leaves in the morning. They set aside the portion of these leaves for every scheduled burning. During daytime, most of them clean their houses' floor only. Some FGD participants narrated that they even use lemongrass as broom, polisher and floor wax. In an actual demonstration of one of the FGD participants, it was verified how the leaves are gathered and bundled to resemble a broom and a polisher and how these are being used as aid for house cleaning. When a bundle of lemongrass is pounded and scrubbed to the floor, a waxy secretion from the leaves made the floor shiny. The house smelled like citronella oil is sprayed to repel mosquitoes.
In the same FGD session, it was known that mothers clean only their floors especially during dengue and malaria outbreak because they keep their mosquito nets hanged night and day ready for use by their youngsters for siesta and nightly sleep. They said that the major reason why they do not clean their ceiling and/or scaffold is that they want to keep in the meantime the spiders' web. They highly believed that the webs can best manage mosquitoes. They said that more webs mean more security from mosquito bites. The Matigsalug mothers also command their kids not to play with or kill frogs as these they know eat mosquitoes voraciously. They said that increasing frog's population in their surroundings could decrease their chance of being bitten by mosquitoes.
CONCLUSIONS
Based on the foregoing findings, the following conclusions are drawn:
For the last five years, dengue and malaria are most prevalent in Marilog District, Davaop City in 2010. Morbidity case in dengue was also high in 2007, 2005 and 2009 . The Matigsalug's traditional ecological knowledge system in mitigating the effects of mosquito-borne diseases is rich and prevalent. They widely use indigenous medicinal or herbal plants to cure dengue and malaria and other diseases with similar signs and symptoms. They primarily use tawatawa (Euphorbia hirta linn) and lemongrass (Andropogon citratus DC Stapf). Commonly, they use lemongrass preparation in lotion (with coconut oil), floor wax and smoke forms.
The tribal community actively supports the "4 o'clock Clean Up" drive headed by the Davao City Government by conducting community cleaning. This practice is found effective only in the community center wherein most houses are located.
RECOMMENDATIONS
Based on the foregoing conclusions, the following recommendations are made:
The Matigsalugs widely used their indigenous medicinal plants or herbal plants in the area. It is best if these medicinal plants be researched further to check their medicinal properties. But for those that are already endorsed by the Department of Health (like tawa-tawa), it is best if these are propagated more in the backyards. The DOH experts on traditional medicine can be invited to conduct trainings in the community to teach the Matigsalugs how to maximize the use of these herbal plants. The ways to propagate, prepare the materials, and dispense or use can be best shared by the DOH experts. Further, a group of Matigsalug mothers can be tapped to take the lead in exploring the ways to prepare medicinal and organic soaps, antiseptics, ointments, liniments/oils, etc. on a larger scale for income generation.
